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WO 00/57851 PCT/l)S00/06b57 

5 High Potency Dihydroergotnraine Compositions 

5 Fttld of the Invention 

The present invention encompasses ptLanaactuTical compositions containing 
10 dihydroergotamine (DHE) and methods in which these phannaccutical compcsiiions arc 

administered to p^uents, particularly for the Ireaimtnt of migraine headaches, "J'he invention 
als:i encompasses the packaging of injection syringes prerllled v/ith DIIE preparations. 

Background of Che Invention 

Dihydroergotamine (DHE) is an ergot alkaloid dial was identified as an effective 
treatment for migraine nearly fifty years ago (Raskin, Neiaviogy 36:^)5^7 (I9H6); 
20 Silbersteia, ta al. Headache 3^:314-339 (1990); SaedatL Hccdncfa Ji;18-20 C1992}; and 

1 5 Winner, Headache 33 :4 7 1 -475 ( i 993 ))- Tt is prcscn:iy marketed bo^h as an iaj ectab ■ e product 
(DHE 45**) and as a nasal spray (Migranal*). DHB is typically administered by intramuscular 
2 5 or intravenous injection (Belgrade, t»t aL. Neurology 39:590-592 C1^9): Wiircer, Headache 

33:41 1-475 (1993)), but it is also effective when given subcutaneausly (Klapptn, si qL> 
Headache S 2:2} -73 (1992): Winner. daLArch. Neural j5:i 80-184 (1996): and Becker, ct 
20 a!.. Headache jtf:344-l48 (129671. 

30 

Although effective in the treatment of migraine, DHE administration is often 
Accompanied by side effects such as nauseaTvnmhmg and cheat pain (Winner, ei ul. Arch. 
35 Neurol. .5J: 180- 1 54 (1996)j. A: Itsusc one side effect, nausea^ecurs more frequently after 

25 intravenous administration than after intramuscular c.r innsnasaJ administration. When given 
s-ubcutnneously at a concentration cf only 1 .5 mM. DHE has beer, reported to caust nausea in 
nearly i6% of treated patients (Winner, ei aLArch. NeuroL S3: 80-184 (1996)). New drug 

40 

formulations and methods for administering DHE utiich reduce its adverse side effects would 
represent a significant advance in migraine therapy. 

30 

45 Summary of the Invention 

The prese:U invention is based ur/on the discover)' that the side effect prorib. of DHE can 
be unexpectedly improved when the ding is administered to patients in a novel, high-potency 
form. More particularly, it has been found thai when the concentration ofDl IE in compositions 
35 is increased from I .5 mMf the concentration in commercially available injectable preparations) 
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5 

to 2.9 mM or.morc. side effects, particularly nausea, arc reduced even though the Total quantity 
of DHF. administered remains constant. 

to In its fiist aspect, the invention is directed to a pharmaceutical composition in unit dose 

5 form containing DHB dissolved in a pharmaceutical ly acceptable liquid vehicle. The 
concentration of DHE must he at least 2.9 mM and a "unit dose" should contain a sufficient 
amount to be c ftcctivc- in the symptomatic treatment o f mi grainc headache when fidniinistcrcd 
(o a patient. This means lhal euou&h drug must be given to significantly reduce or eliminate 
migraine- related pain. In order to preserve drug activity, steps shout d be taken to inhibit the 
10 oxidation of DHE. Preferably, this can be accomplished by dissolving sufficient CO : . and/or N 2 

25 compositions to retard oxidative degradation and/or including one cr more antioxidants. 

Although any salt form of DHR can be effectively used in compositions, dihydroergotaminc 
mesylate at a concentration of 2. mg/uil or more is preferred. A typical example of a formulation 

25 might contain 2 mg/ml of DHE in a vehicle containing glycerin and anhydrous alcohol in sterile 

1 5 water foriojection, pH adjusted to 3 .6 v.ith metfcanesulfonic acacVsodi urn hydroxide, if desired, 
other agents may also be included in pharmaceutical preparatiaDS. For example, the rate at 
which DHE enters the bloodstream of a patient may be adjusted by including vasodilators or 

30 uptake enhancers (e.%, , caffeine) in compositions. 

20 The invention also includes a method of treating a patient for the symptoms associated 

35 with migraine headache- by admiriisterinp, one or more unit doses of the piiarmaccutical 

composition described above. Preferably, compositions will contain dihydrocrj-oiamine 
mesylate and sufficient dissolved C0 7 and/or N ; to retarc its oxidative degradation. 
Subcutaneous injection is preferred in order to obtain die greatest improvement in the siJe 
4,0 25 effect profile, but other routes of deliver}' may also be used. The total dosage of DHE that wil J 

be administered to a patient per migraine attack should generally be between 0.5 nig and 5.0 
rog. The term *'p?r migraine attack" refers to the period iinrnsdiately preceding a migraine 
45 headache and extending for about the next twenty-four hours. Sinoc headache may recur, it may 

be necessary to administer a second therapeutic dose of the drug during this period. 



50 



30 



In addition, the invention is di reeled to a process for prepcring a therapcutir package in 
which the unit dose pharmaceutical composition described above is ruade and then used to 
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5 

prefill ii syringe for injection. As used herein, a ''preiHled" syringe: is one that has been loaded 
with pharmaceutical composition for y period of at 1 east twenty-four hours prior to tht tim e thai 
it is administered to a patient. In a piefsrred embodiment, the prefilled syringes are enclosed 
10 in an opaque, settled package from which oxygen has been, excluded- Far example, oxygen may 

5 l>e di solaced with CO ; and/or Nj. In addition to including these piocesses, the present invention 
also encompasses the therapeutic packages that arc Iheir end result. 

15 

A surprising discovery dial has been made is that caffeine greatly increases the solubility 
of DHE in aqueous formulations. As a result, compositions having DHH at a concentration of 
IC greater than 4 t 5 or 6 mM, can be obtained for ad mi nisi ration to patients. Caffeine appears to 
20 he most effective when present in c'jmnosirioiu roughly at a weight ratio of between 0 3:1 and 

10: 1 relative to DHE. In addition, there axe some indicaiions from animal studies that caffeine 
ai high concentrations, e.g., at a 10: 1 weight ratio relative to DHE improves drug absorption 
25 characteri sties, e.g. , by producing i mere consistent time of absorption. 

15 

Based upon these findings, the invention is, in another aspect, directed to a 
pharmaceutical composition in anil dose form containing; a) DHE in m amount such that one 
30 or more unit doses arc effective ii; the symptomatic treatment of migraine headache when 

administered to a patient; (b) a pharmaceutical! y acceptable liquid vehicle in which the DHH 
20 is dissolved ai a concentration of at least 2 .9 m M ; and ( e) caffeine at between a 0,1:1 and 10:1 
35 weigh; ratio relative tc DHE. The most prefenec composition contains eafteinc in a 1 : 1 weight 

ratio. Ln order lo reiaTd the rate of oxidative degradation of the composition, CO? and/or N a 
may be dissolved Ln preparations and one or more antioxidants may be added Any salt of DHE 
may be used but the mesylate salt is generally preferred. 

40 

25 

The compositions containing caffeine may be used in a method for the symptomatic 
treatment of psttcnts suffering firm migraine headache. Preferably, preparations are 
45 administered by subcutaneous injection and in general, patients \vi!l receive a total dosage of 

between 0.5 and 5,0 mg per migraine attack. The compositions may also be used in a process 
30 for preparing a therapeutic package in which a unit dose is presen: :n a prefilied injectable 
^ syringe. As part of the process, the prefilled syringes may be enclosed in an opaque, >ealed 
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package from which oxygen been excluded. The invention includes not only these 
processes formakiEg therapeutic packages but aiso the packages themselves. 

*0 Finally, the invention encompasses improved pharmaceutical compositions and treatment 

5 methods involving the combination of DHE at high concentration and caffeine. With respect 
to urn* dose pharmaceutical compositions, the irtiproverrtnt comprises the pre scenes af a 
concentration of DHE t>f at least ? mg/ml; suHicier;'. carbon dioxide laid/or nitrogen to retard 
om dative degradation; and caf!citic it between a. 0.1: 1 and 1 0- 1 .ve ; £;ht rauo relative io DHE. 
1 he use of this composition results in an improved method for the symptomatic trcaoneM of 
1 0 a patisn; suffering from or sMSsepubte to the development of a migraine attack. 

20 

Brief Description of the Figures 

Figure I: Figuic I s'.icws a flowchart for the manufacture of 6 liters of a DHE 
25 pharmaceutical composition. A unit dose of the formulation contains 2 mg of 

i 5 d:hyd;ocrgotumins mesylate. USP. in 1 .0 mi of glycerin, USP, ethyl aicoho!. USP, and water 
lor injecticn, USP. adjusted to a laTgct pH of ?.6±0.2 with 0.1 M raefhanesulibnic acid mid 
0.1 M sodium hydroxide, NT (final concentration oi' mM'j. The bulk solution is 

sterilc-fittcrcd and then purged with sterile-fjltcred nitrogen, 'fix; solution rrtf y be dispensed 
either into disposable syringes oi into 1.0 ml USP Type I ampules under aseptic filling 
20 couditioo. 



30 



35 



40 



Figure 2: Figure 2 shows the mean DUE plasma concern rat ions ohi?.insd in me 
experiments described in Example 2. Solid triangles - I m£ of Formula A-2 (2 rngfard. 2.9 mM) 
sc.; solid squares*] my Formula A-j (1 mg/ml, 1 .5 mM) sc; oper <*quares-l mg Formula E-2 
25 (2 rug/ml) sc, open circles - *"! mg l>ormuU E-l (1 mg/inl} sc*. nnd soiid diamonds- ] mg 
DHE 45* im. 

Figure 3: > igure 3 shows mean plasma UHE concentrations ibr the experiment described 
in Example 5. Ocec circles^ i .0 DHE 45* im (1 mg/'ml. 1 .5 mM); dajkcr.ed squarcs=l .2 mg 
?0 MT 300 sc (2 ai^'ml. 2.9 mM) 
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Detailed Description of the Invention 

Migraine, as defined by the International Headache Society, affects at leust IK million 
women and 5,6 million men in the United States. Although Dl IE is known to be an effective 
f 3 treatment for migraine, its value i * limited by a tendency lo produce unaczsptsble side effects, 

5 particularly nausea. The present invention is based upon the di so >very of a new formul ation for 
DHE that, whar. administered to a migridne patient maintains efficacy but reduces observed 
^ side effects.: In addition to being directed to en improved drug formulation, the present 

invention also encompasses methods by which this formulation is used as well as packaging 
that should make the use of the formulation more convenient in clinical practice. 

iO 

20 A. DHE Formulation 

A form til siiitm has been dcwJnped in which DKE is dissolved in a pharmaceutical! y 
acceptable liquid at a concentration of al least 2.9 vcM, The DHF cam be incorporated into 
formulations in urv chemical form and administered to patients either as a free base or as a 

25 

1 5 pharmaceuiic£lly acceptable salt. The must preferred formulation contains dikydrargoramine 
mesylate and caffeine at e 1:1 weight ratio. 

30 Solutions car. be prepared using water or physiologically compatible, organic solvents 

such as cthanol. ! .2- propylene glycol, pol /glycols, dimethyl sulfoxide, farr>' alcohols, 
20 trighercides. parliul esters of glycerin end the like. Parenteral compositions arc preferred and 

35 may include sterile: isotonic saline, water, 1,3-butaucdiol, ethuuoi. 1.2 -propylene glycol, 

poly glycols mixed with water,. Ringer* s solution, etc. in all cases, furtnul ntions may he prepared 
using methods that at e standard in ihssari (aw. e.g.Jlemingtan's Pharmaceutical Scivrxes, 16th 
cd. f A, Oslo cd.. Easton, PA. (1980) >. Ir. urder to prevmt the cxidniwe degradation ulDHE, 

40 25 preparations may be sparged with 3 non -oxidizing gas, e.g. , nilrevgen aid/or C0 3 . T f desired, 

pharmaceutical! y acceptable antioxidants muy also be incorporated into drug preparations. The 
components present in the most preferred DHE formulation are shown in Table : and a 

45 proe«tdure for the large-scale preparation of a batch of formula is described ir. Example 1 . 
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Tabic 1: DHE Formulation 



Ingredient* 


Quantity per Unit 
Dot* 


Quantity per j 
Bateh of 6 Liters f 


Dihydrocrgotamine mesylate, USP 


2.0 


12-00 g ; 


Glycerin, USP 


i50.0 mi; 


900.0 g 


~ 

Ethyl alcohol 100%, USP 


75.0 mg 


450.0 e 


Sodium Hydroxide, MF 


Negligible 2 


Negligible 7 


Methanesuifctiic ucid 


Negligible 2 


Negligible- 1 


Water for Injection. USP 


cj.s. to 1.0 mi 


q.s. to 6.161 



10 1 » nitrogen and/or C02 i> used daring sparging and Tilliiis op {rations 

2 - 0.1 M mcthanesulfenic acid oi C.) W sacium hydroxide, NT solution* arc used to adjust the pH 
to 3.6 ±0-2 

- = when fumi u ! t ted by weigh t , a den s iry of ! .026 8 i s u sed to caic u late t he fir.a I i ghl of 

the bulk soiu;in;» 

15 

B. Treatment Method 

The total dosage of DHE administered to a patient should be at least the nmeum required 
ic reduce cr iihninate the niiin a*so£iatcd with migraine headache. A single dose v-ill usually 
be approamatery 1 mg. This may beiepeafedif beadacne pain is no: alleviated or if '.here is 
20 n recurrence of headache. T} pically, the total dosage tatea by a patitat during a nhgeaine 
episode will be bt-iween 0.5 rr,g and ,^.0 mg. These dosages arc simply guideline 5 aod may be 
adjusted forar. individual patient baste upon clinical conditions and using me - hods well known 
ir the art. 

25 Although the number of p&ients experiencing adven« side effects It reduced with the 

present formulations cutnpaicd xo formulations containing a lower f l , 5 mM) concentration of 
DHE. it is expected that they will SLlill occur. Accordingly, the lowest dosage cort-patible with 
headache relief should generally be usiid. For example, a paiien*. may initial !y auerupt to 
o&ivistt paiu by sdministeiing a dosage of O.f my subcutanco'jsjy. If this pic-ves to be 

30 irurufficient, adminisfratioii may be repeated. Cncc an effective cose has been established for 
a perieut. it may be repeated in subsequent mi grains attacks. It is geueraiiy expected that a 
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dosage of about 1 nig should be sufficient to alleviate headache pan in most patients without 
producing undesirable side effects. Prspcrstions sIxhug uot be givca in ccrabiuatioii with 
vasoconstrictors, beta blockers, or mtcroiidc artibiolkd. 



5 In the most preferred embodiment of this invention DKE is a J ministered subcutaneously. 

I towevcr , alternative routc:^ of ecimiaisnation in which drug is not immediate ly bioavf.ilable but 
is instead progressively absorbed into a patient's bloodstream may alsG be used. Among these 
alternatives, intramuscular delivery is preferred and nasal. transdcrm^J, intracutaneous, buccal, 
and sublingual routes may aUc be usrd. Specific dosage forms :hut may be used include 
10 aerosols, skin patches : parenterals and sustained release preparations. All dosage forms may 
20 be prepared using iaethods well known in the art {see. e.g., Remington's Pharmaceutical 

Sciences, 16th ed.. A. Oslo ed., Kasion. PA (1960)). DHE may be administered as either the 
sole active agent or in combination with other th^apeuticalry active drugs. 

25 

t 5 C. Packaging 

The DKE for mill at ions described above can be packed in ampules or any other suitable 
container, but the}* are preferably provided in prefilled disposable syringes for self- 
j0 administration by paticms, with or without an auioinjeetor. Typically, each syringe wif 1 eontain 

a single d*i«e of DHE. For example, a 3yringe may contain 1.0 mi of a 2 mgAnl formulation 
20 prepared as described above. In order to prevent the oxidative destruction of drug, syringes 
35 should be filled under an inert ga« such as nitrogen and/or CO,. h is dsu preferred that the 

syringes be enclosed within a sealed package from which oxygen h?.i been excluded. This may 
be accomplished by vacuum-packing syringes or by displacing oxygen with nitrogen anuVctr 
C0 2 . When an inert gas is used to displace oxygen, packages should be relatively impermeable 
25 to diffusion after sealing. Also, the packages should preferably be opaque to ordinary light. 
Siandatd methods fur filling and packaging syringes are well known in the art and may be used 
in conjunction with ±e present invention. 
J5 Examples 
Example I: Manufacture of Form ulatiou 
"id Figure t is a flowchart for the manufacture of 6 liters (approximately 6,000 ampules or 

prefilled syringes). In order to carry out the depicted process, the following steps should be 
foLlowed: 
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(a) Dcvyiv%ez&ic glass ampules tn be used in the Oiling process. 

(b) Add 900.0 g of glycerin, USP ; to a suitable container-. 

ic) Add 450.0 g of ethy! alcohol ! 00%, US? ; to the container. 
10 (d) Add about 3,500 % cf water fhr injection, USP, To the comainei . 

5 (e) Mix until dispersed. Sparge with filtered nitrogen, Mr, while mixiofc'. 

(£) While protecting tie container from light, charge 12.00 grams of 
dihycrccrgoiamine mesylate, USP. to the glycerin, ethy. 1 alcohol, and water, and 
mix until dissolved. Continue to sparge with filtered nitrogen, NK while mixing. 

(g) Determine ihc pH of the solution una adjust with 0. 1 M methancsulfomc ncid or 
1 0 0. 3 M sodium hydroxide, as required, to obtain a pH value of 3.6±0.2. 

(h) Add a requisite quantity of wtler to q.s. to 6.161 g &no. mix while continuing to 
sparge; with filtered nitrogen. NK. 

(i) Determine the oil of the solution and adjust as necessary with 0.1 M 
methane sulfonic acid or 0. 1 M sodium hydroxide io obtain a pH value of 3 .6*0 .2. 

15 (j) Sterile- filter the bulk sob-don through a $rctUe 0.22 jnn filter. At the end of 

filtration, perform bubble point testing (specification: ~5 psi)- 
(k) Purge ihc filtered hulk solution with filtered nitrogen, NK. 
(1) Flush the headspace of the bulk solution with filtered nitrogen, NF, throughout 
the filling process. 

20 (m) Fill ezch sterile 1 ml ampvie with 1,13 g-fcC.02 g sol jcion. 

3 5 t'n) Fleme-scel each ampule, 

(o) Prole ct iron i 1 i ght , 



30 



Example 2: Efficacy, Tolerance, and Pbannacokinettcs of DHE Formulutions 

40 

25 The objectives of the experiments discussed in this example are to compare the local 

tolerability and absorption kinetics of experimental preparations of ORE (designated as 
"MT 300") and a commercially available preparation, DHE 45* Aqueous and cthanoL'glycerui/ 
45 water formulations of DHE are tested at concentrations of 1 mg/ml (1.5 mM) and 2 tng/ml 

(2.9mM). *lhe trial is designed as a randomized, open label. 3 -period incomplete crossover 
30 study of the four different MT 300 treatments. DUE 45* and pUseho. In the initial protocol, 
individual doses of DHE are always 1 mg regardless of rhe formulation or product. MT 300 

50 

and placebo are administered subcuUncoualy into the upper arm and DHE 45* was 
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administered. in iramusc u 1st ly into the deltoid muscle. Safely evaluations included assessment 
of clinically adverse events throughout the study period and clinics! labo ra^ry usmsiMnts 
following each dose. Subjects are also evaluated for any iGcal irritant effects of the various 
'0 formulaiions. 
5 

Eighteen subjects participate in this study and 16 subjects complete the study. Subjects 
?.re divided into three groups and web subject received three treatments. The duration of cech 
treatment period is a single day followed by a washoul period of the same length. Serial blood 
samples for pharmacokinetic analysis are collected for 6 hour? after each dose. At least two of 
10 the treatments administered to *a.*b subject are MT 30C. The drying regimens for ihe three 
grouDS are summarized in Table 2. 



15 



Table 2: Dosing Regimen 



Group 1 


Group 2 (ii»7*) 


Group 3 (n-5) 


Fonnul alien A- 1 : Aqueous 
DHE. ! mg/inl sc 


Formulation A -2: Aqueous 
DHE, 7 mg/ml sc 


7 ormulation E-2 : Etjianol/ 
glycerin/waier DHE, 
2 ing/ial sc 


Aqueous placebo, sc 


Formulution A- 1 : Aqucou3 
DHE, 1 nig/ mi sc 




f ormulation E-1 : Erhanol'' 
glycerin/water DHE, 
1 mg/ml sc 


Formulation E-2: Ethanol/ 
glycexi abater DHL, 
2 mc/ml sc 


Formulation A -2: Aqueous 
DHE. 2 mg/ml sc 



* One subject drops out of the study after the first dose and one subject drops out filter the 
second dose. 



25 Results— -£xposnre 

A total of 18 subjects enter this 3-period crossover trial. Because ol the limited sample 
size said cross over design, all formulations of MT 300 are combined for the purpose- of 
describing exposure and tolerance, As shown in Table 3, the i 8 subjects treated in this trial 
actually receive 40 doses of MT 300, 5 doses of DI CE 45*, and 6 dusrs of placebo. 

30 
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Table 3: Treatment Exposure 





MT300 


DHE 45* I Placebo 


Total subjects exposed to single doses 


18 


5 


6 


t Total number of single doses administered 


40 


5 





Results — Tolerance 

There ar? no serious adverse events in this study. Two subjects withdraw from the study 
early due to difficulty with Wond sampling required i>ur pharmacokinetic sampling. Mild pain 
it the injection site occurs in a single subject following administration of ibe MT 300 
10 formulation, and in two of five patients on DHE 43°. None of \\\t subjects experience more 
than mild pain 

The higher incidence o: pain with DHR 45* may be related to the intramuscular route of 
administration. The injection site reactions arc of little cILiical significance. The adverse events 
15 experienced auc predominantly nr. lu in severity and. overall, the doses of M I' 300 may be better 
tolerated than DIIE 45*. 

Results— Ptianruicokimtics 

The mean plasma DUE :7oncentration-time profiles following subcutaneous 
20 administration of the 1 mgfml (1.5 rr.M), formulations of MT 300 (both aqueous and 
ethannl/glyccrin/water vehicles) shows somewhat lower peak plasms levels compared to an 
intramuscular iijection of I mg DHB (see Figure 2]. These results indicate that the absorption 
of sc DHE is somewhat k-as rapid than after ur> DHE 45*. 

25 In contrast, the mean peak DHE concentrations following subcutaneous administration 

of both 2 mg/ml (2$ mM) formulations of MT 300 are approximately 40% :o 50% lower than 
those following either the 1 mg/m 1 f 1.5 mM) formulation of MT ?00 or ini DHE 45* Thus, the 
vehicles do not appear in influence the absorption of DUE white the concentration of DUE in 
the formulations appear to have mi effect. This differerce in rote of absorption following the 

30 subcutaneous administration of the M T 300, 2 mg/mi formulations tuy be the result of a local 
venoconstrietivc action of ahigh concentration of DH£ and/or the smaller surface orea fox DHE 
diffusion associated with the smaller volume administered »'0.5 ml vs 1 ml). 
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Example 3: l>ir*t I Conip-.iri&ua of Tolerance and Pharmacokinetics 

The study described above b Example 2 utili7jes an incomplete crossover design. This 
protocol ia amended to provide a direst :xmparis:m of the tolerance and pharmacoki series of 
M a 2 mg/ml (2.9 mM) formulation of M i' 300 (Fonaulaliun A-2) and DHE 45* The present 

5 experiment is a randomized, open-label, two period, parallel group, crossover study comparing 
subcutaneous administration ofl .2 trig of Ml 3( 10 and intramuscular administration of 1 mg 
of DHE 45*. Plasma dihydrcergoiaminc and the $ -hydroxy dihycro?rgctamin* metabolite arc 
measured with an LC/MS/MS method, with a IJ.OQ of 50 pg/mJ for both DBF and 8 -OH 
DHE. Serial blood samples are collected fOT 72 hours after the dos?. Seven of 8 subjects 
10 complete thia study. One subject withdraws from the study due to difficulty in obtaining the 
20 blood samples. 'I he adverse event profile is similar to that observed in the study of Example 2. 



The mean plasma DHE concentration 'time profile is shown in Figure 3. These data 
confirm the lower peak concentration and men? prolonged DHF plasma concentration-time 

15 profile observed with the 2 cig/ml (2.9 mM) formulations of M T 300 in the initial protocol. 
The 72-hour blood sampling period in this study permits a comparison of the extent cf exposure 
for the two treatments. The dose corrected mean AUC-infinity is 8. 23 (±2. 04) ng'hr/m) for 
MT 300 aud 9.4 1 (±3.23) ng'hr/ml Cut DHF. 45* indicating thar the systemic DHE cxpnstrrc if 
similar following intramuscular DHE 45* (1 mg/ml, 1.5 mM) and subcutaneous MT 300 

20 (2 mg/iril, 2.9 mM). This finding of similarity of bioavailability following intramuscular and 
subcutaneous administration is consistent with the report by Schrun ti ol (Cvrr. TJier. Res. 
53:1501 -150S (1994)). No significant levels of LheS*OHDHEnietiihotiteure found sifter either 
treat! rwnt. 



Example 4 : Overall Tolerance Profile 

Table 4 summarizey ths adverse events reported by subjects admuiistered preparations 
of DHE. Adverse events occur in 20 of 33 subjects treated with MT 300 and 8 of 1 3 subjects 
treated with DHE 45*. Analysis of the MT 300 tolerance data according to the number of doses 
administered reveals that Die incidence of nausea is relatively low at $%. The. higher incidence 
of nausea in the OH E 45* group suggests a difference in the tolerance jf the t*o products. 
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Table 4: Tukraatr Profile «f Subjects Administered DHE 1 



10 



15 



3C 



35 



20 



25 







1.3 rag MT 300 
^7 exposure*) 


2mg MT305 


ADMT 300 
t'tiJ exposures) 


r ^ 

1 mg OHJE 45 


J Nausea 




1 


0 


5 {«•>«> 


4 0\%) 1 


I LighT- 


; 


1 


1 


> 0*9 




Leg cnunos 


Q 


3 


0 


3 (5%) 


i n«*/u) li 


Headache 


1 


0 


1 


: (3%; 




"Muscle parr./' 
Irgpain 


3 


o ; o 




2(15%) 


Hecrt block 1 


2 


c | o 


2 (?%) 


C ! 


Cold 

extremities 


I 


0 


u 




i 

1 (8Hj i 




1 


0 


1} 




0 ! 


Ch«t pain 


1 


0 


a 




(i 


Weakness 


0 




i j i C2%> 


(* 


Fcsb high 




0 


9 | ■ (2%) 


0 


F.n*ntn«ss 


1 


0 


0 ! 1 (2%) 


0 


Tired 


0 


0 


a j o 


1 <S%J 


StomacJi 
crimps 




0 


f) j I C*&} 

\ 


0 


Voroited 




0 


i ! 3(Stt) 


o 



1 MT 300 ore pa rations arc udmitikU'rcl >uccutBitcr>Uhiy &ml DRK 45 preparations by im injaciion. 
1 This event occnif: in ! subjact s.ner uwh of tv/o separate di)3t:s of MT 300. The ittbjctt revives 
placebo as the second :re£tracut and did r.ot receive DKE 45*. 
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What is Claimed is: 

1 . A pharmaceutical -^imposition in unit dose tbrm, comprtsmg: 

a) dihydroergctariuue (DKE) hi an amount such that one or more unit doses of said 
comp'jsitiun are effective in the symptomatic treatment of rrngraine headache 
when administered to a patient; and 

h) a pharmaceutical]}- acceptable liquid vehicle in which said DHE is dissolved a : . 
a cftnrenlnttkm of at icasi 2.9 mM. 

2. The pharmaceutical composition of claim I , farther comprising sufficient dissolved CO ? 
and/or N 3 to retard the oxidative degradation of said composition. 



3 Ths pharmaceutical composition of either claim ) or claiixs 2. further comprising at) 
25 antioxidant 

4. The pharmaceutical composnion of claim wherein *aid DIIE is present as 
dihydroergoiarnine mesylate. 

30 

5. A method for the symptomatic treatment of a patient for migraine headache, comprising 
adrauiistering to said patient out or more unit doses of the piiannaeeutical composition 

35 of claim 1. 

6. The method of claim 5, wherein said pharmaceutical composition further comprises 
sufficient dissolved CO, and/or i\ T , to retard the oxidative degradation of »ud 
composition. 



7. 'I "he method of claim 5, wherein said DHE is present in said composition as 
45 dihydn-tergowrnine mesylate. 

8. The method of claim 5, wherein said pharmaceutical composition is administered by 
subcutaneous injection. 

50 
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9 The method of chum 5, wherein said patient is treated with a total dosage of between 0.5 
flag and 5.0 ptrr migraine attack. 

1 0. A process for preparing a therapeutic package comprising: 

(u) preparing a unit dose pharmaceutical composition according to claim ! ; end 
(b) prcfilling an injectable syringe with said pharmaceutical composition. 

15 

1 1. The process of claim 10. wherein said pharmaceutical composition further comprises 
sufficient CO, and/or N ? to retard the oxidative- degradation cf said composition. 

20 12. The process of claim 10, furthw comprising enclosing the syringe prerilled with said 

pharmaceutical composition in an opaque, sealed package from which oxygen has been 
excluded. 

25 

13. A therapeutic package produced by the process of either claim 1 1 or claim 12. 

14. A therapcutk' package which comprises. 

3Q (a) a u:iit dose pharmaceutic fi! composition according to clsim i ; and 

(h) a prefilled, injectable syringe containing said composition, 

15. The therapeutic package of claim 14, further comprising an opaque, scaled package 
containing rjid syringe and from which oxygen has been excluded. 

K\ The therapeutic packegc of claim 1 4, wherein said priimria optica I composition furthtr 
comprises sufficient CO ? acd'or N 2 10 repaid the oxidative dcgradaiinn of .said 
composition. 

45 17. In e unit doss pharmaceutical composition containing a solution of DHE and indicated 

for use in the treatment of migraine, the improvement which ccmprisss. 

a concentration of DHE in said composition of ai least 2 mg'mj anc 
carbon dioxide and'or nitrogen dissolved in said coniposi:ion at a concentration 
sufficient to retard oxidative degradation of said coronas iticn. 
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IS. In a method for !h t symp romatic tre attnent of a palicut suffering from or susceptible to 
the development of a migrafoe at task including uc use cf a pharmaceutical composition 
of Di lC, the- improvement "jrtiicb comprises: aihnini storing one or more unh coses of 
the composition according to claim 1 . 

19. A pharmaceutics composition in unit dose form, comprising: 

(a) dihyrixtJtt'gotanunjs (DHE) in an amount such that one or more unit 
doses of said composition are effective in the symptomatic treatment 
migraine headache when administered to a patient; 

(b) a pharmaceutical!*,' ecccptal>le liquid vehicle in wiiich said DlIE is 
dissolved at a concentration of at leas; 2.9 mM; and 

(c) caffei ne at between a 0. 1 : 1 uud 1 0: 1 weight ratio with DHE. 



25 20. The pharmaceutic*!] composition, of claim ; 9, wherein said caffeine is in a 1:1 weight 

ratio with said CHE. 



2 1 . The pharmaceutical composition of claim 1 9 t further comprising sufficient dissolved 
C0 2 and/or N, to retard the oxidative degradation of said composition. 

22. The pharmaceutical composition of claim 19, further comprising an antioxidant. 

23. The pharmaceutical composition of claim 19. wherein DHE is present its 
dihyoroergoi amine mesylate. 

24. A method for the symptomatic treatment of a patient for migraine heuduche. comprising 
administering to said patient one or more unit doses of the pharmaceutical composition 
ofany one of claims 19-23. 

25. Tr.e method of ciairn 24, wherein said pharmaceutical composition is administered by 
subcutaneous injection. 
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26. The method of claim 24, wiiercin said patient is treated *ilh a total dosage of between 
0.5 mg and 5.0 nig of DHE per migraine attack. 

27. A process tor preparing a therapeutic package comprising: 

(a) preparing a unit dose pharmaceutical composition according to any one 
of claims 19-23; an J 

(b) prefl lling an injectable syringe with said pharmaceutical composition. 



2S. The process of claim 27, iUnhcr comprising enclosing the syringe prefHIed with said 
pharmaceutical composition in an opaque, sealed package from which oxygen has been 
i0 excluded. 



29. A therapeutic package piocuced by (he piocess of claim 27. 

30. A therapeutic package which comprises: 

(a) a unif dose pharmaceutical composition according 10 any one of claims 
19-23; and 

(b) a prefixed, injectable syringe containing said composition. 



31. The therapeutic package of claim 30, further comprising an opaque, scaled package 
35 containing suid syringe from which oxygen has been excluded. 

32. In a unit dose pharmaceutical composition containing a solution of DHE and indicated 
^ for use in treatment of migraine headache, the improvement which comprises: 

(a) a concentration of DHE in said composition cf a 1 , tens'. 2 nig/ml; 

(b) carbon dioxide and/or nitrogen dissolved in said composition at a 
concemrariou sufficient to retard oxidative degradation of said 

^ composition, and 

(c) caffeine at between a 0. 1 . 1 and 1 U: 1 wgbt ratio with DHE. 
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33 In a method for the symptomatic treatment of a patient suffering from or susccpiibk to 
the development of :i irigrame attack, said method including the use of a 
pharmzceuTica] composition of DKE, the improvement which comprise*: administering 
one ot more unit doses of the composition acccrdiog to any oac of claims 19-23. 
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